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Figure 1 How complexity science can support design for social change

At the core of design for sustainability lies a conundrum: While designers’ output is
at the level of products, services and companies, sustainability is an issue of global
scale. The success of designs with ambitious sustainability aims is therefore often
highly dependent on complex social dynamics among humans and organisations:
How quickly and widely will a product be adopted by users? How will a solution
change the dynamics of its users or of an industry? Who to collaborate with to
develop a given innovative sustainable business model? In the past few decades, a
collection of scientific disciplines has given rise to analytical models of complex
systems, including social ones. Many of these models have the potential to deliver
powerful tools for designers aiming to improve sustainability, such as computer
simulation, guidance, and methodologies. Arguably, such applications of complexity
science to design for sustainability are still in their infancy.
This Conversation’s aim was to catalyse research and collaboration towards
developing complexity science-based tools for design towards sustainability. To this
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end, we discussed theories and methods from complexity science and explored the
needs of designers.
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The challenge of complexity in design for sustainability

Most sustainability endeavours are fraught with complexity issues of social, ecological and
technological natures. Designers aiming to address sustainability are therefore continuously faced
with the need to deal with complexity.
Within disciplines as diverse as ecology, social science, computer science and physics, the science of
complexity has been rapidly developing over the past few decades, delivering many insights of
relevance to sustainability. This conversation stems from the conviction that these could be
leveraged much more than they currently are in design for sustainability. Our aim was to get a
designer’s perspective on the potential of complexity-based tools in design for sustainability.

Two lessons from complexity science

1.1

Two key lessons from complexity science were used as stimulus for the conversation:
1. Complex systems are interconnected: Every part of the system may influence other parts.
These interconnections drive important phenomena, such as the spread of ideas and
diseases among people and the reliance of species on other species. A complex system can
therefore be seen as a network, or in other words, a set of nodes and links (e.g. people and
their collaborations; devices and the transfers of data; organisations and their supply chain
relationships). By modelling complex systems as nodes and links, network theory has
delivered numerous insights, for example on the causes of fragility and robustness in a
system, the characteristics of key opinion influencers, and the formation of communities
within a system (Scott, 2007; Newman, 2010).
2. Complex systems are dynamic. Complex systems are constantly undergoing some form of
change. The concept of tipping point has become rather widespread among sustainability
practitioners, most likely thanks to Malcolm Gladwell’s highly popular book (Gladwell, 2000).
It suggested the idea that great effects could be triggered by small efforts. Tipping points are
however also widely used in various scientific disciplines, such as ecology and social
sciences, where they exhibit a few differences with the picture drawn by Gladwell. For
example, tipping points are always preceded by a stagnation phase. In real-world situations,
where many parameters are at play, it is very difficult if not impossible to tell whether you
are close or far from a tipping point (Scheffer, 2003). Should you be far from it, no small
effort will give rise to a large effect as suggested by Gladwell.
These inputs triggered some initial discussions:
●

●

How does one choose the boundaries of a network model when representing a real-world
situation? Any model remains a simplification of the real world. Choosing appropriate
boundaries depends on the question one tries to solve.
Tipping points can be either positive or negative. In the context of sustainability, an example
of a positive tipping point is the transition to a sustainable society while negative ones are
the degradation of ecosystems and climate change. Understanding the dynamics of complex
systems in design for sustainability is useful both in creating desirable tipping points and
avoiding undesirable ones.

●
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Complex systems are often unpredictable in nature, even with advanced computational
models. The latter can however help to explore the space of potential future scenarios and
estimate the relative chances of different outcomes.

Breakout discussions on system design challenges

For the following part of the Conversation, we separated into three groups, each of which focused
on a different challenge of system design, with the aim to imagine a computer simulation or other
type of tool that would help to address the challenge. The three challenges were:
●

Design a system of connected washing machines that promotes minimal use of energy,
detergent and water.
● Design a system of built environment stakeholders that promotes the reuse of building
materials and components.
● Design a system of energy products, services and regulations that makes sustainable energy
consumption in households self-evident.
In a first step of the breakout discussions, the groups were encouraged to get their head around the
challenge, and in particular to map the key actors and elements of the design challenge together
with their interactions, drawing on the network perspective discussed earlier (see figure 1). Second,
they would start listing the main questions and uncertainties arising in the exploration. Finally, they
would describe the type of tool that could answer such questions and therefore help to design the
system.

Figure 2 System maps of the three groups (top left: connected washing machines; top right: built environment; bottom left:
energy system) highlighting key actors and elements with their interactions

Most of the groups began by raising questions on the objectives of the breakouts. In the built
environment group, we discussed the fact that you cannot, per se, design a system of stakeholders,
but you can envision one and design a process or an intervention with the intention to give rise to
the vision. The expression “designing a system” should thus be seen in this context as a shortcut for
“designing something that will contribute to the system evolving towards a desired state”.
When exploring ways to influence the system, all groups highlighted the importance of stakeholder
behaviour and the potential to influence it. They brought up themes such as educating, engaging and
persuading stakeholders, and debated on which stakeholders to focus. The future systems that were
envisioned tended to be more decentralised than the current ones, and so the groups pointed out
the need for different forms of organisational governance, e.g. more community-based ones.
When discussing tools, the various groups tended to converge towards engagement and persuasion
tools, rather than computational system simulations such as the ones developed in complexity
science, but with which very few of the participants had prior experience.
However, when further stimulated to consider these, the built environment group came up with a
concept combining a stakeholder engagement tool (e.g. an app or a platform) together with a
simulation of the built environment stakeholder network (e.g. based on an agent-based model),
which would model the flows of materials and money throughout the system (see figure 2). The data
from the engagement tool would provide information about the stakeholders’ behaviours that
would be fed into the simulation tool, which in turn would provide evidence and visualisations of the
desired built environment system that could be used in the engagement model. The designer’s role
would be at the interface of the two components, translating engagement data into inputs for the
model and turning the model outputs into effective communication and visuals for the stakeholders.
This promising concept would be well worth further developing in future research, to be discussed at
DRS2020?

Figure 3 Concept combining a stakeholder engagement tool (left-hand side) and a simulation tool based on a model of
material and financial flows (right-hand side)
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